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3 $|F=1,$ $m_{F}=1\rangle$ , $|F=1,$ $\cdot m_{F}.=0\rangle$ , $|F=1_{\backslash }m_{F}.=-1\rangle$
3 $\Phi(x, t)\equiv\{\Phi_{1}(x, t), \Phi_{0}(.x, t), \Phi_{-1}(x, t)\}^{T}$
$T$ \dagger N
$\int \mathrm{d}x\Phi(x.t)^{\uparrow}\cdot\Phi$ (x, $t$ ) $=N_{\mathrm{T}}$ )
$E_{1\mathrm{v}1\mathrm{F}}= \int \mathrm{d}x$ ( $\frac{\hslash^{2}}{9_{\sim m}}\partial_{x}.\Phi_{\mathrm{o}}^{*}$ . $\partial_{x}.\Phi_{\mathrm{o}}+\frac{c_{0}}{2}\Phi_{\alpha}^{*}\Phi_{\mathrm{o}}^{*}$. $\Phi_{\alpha’}\Psi_{\alpha}+\frac{c_{2}}{2}\Phi_{\mathrm{o}}^{*}\Phi_{\alpha’}^{*}.\hat{f}_{\alpha\beta}$ . $\acute{f}_{\alpha}$. $\beta$ . $\Phi_{\beta’}\Phi_{\beta}$) (1)
$\{a, \beta, cx^{r’}.\beta’=1,0,- 1\}$ $*$
$\hat{f}=\{\hat{f}_{x},\hat{f}_{y},\hat{f}_{\sim}.\}^{T}$
$\hat{f}_{2}\cdot=\frac{1}{\sqrt{2}}(\mathrm{I}$ $011001)$ . $\hat{f}y=\frac{\mathrm{i}}{\sqrt{2}}(\begin{array}{ll}0-1 001 -110 0\end{array})$ . $\hat{f}_{\sim}$. $=(\begin{array}{l}10000000-1\end{array}$ (2)
(1)
$\Phi(x, t)$
$\mathrm{i}\hslash\cdot\partial_{\mathrm{f}}\Phi_{\alpha}(x, t.)=\frac{\delta E_{\mathrm{M}\mathrm{F}}}{\delta\Phi_{\mathrm{o}}^{*}(x,\mathrm{f})}$ (3)
2 [1] [2] [3]
3 P. [3]
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$\mathrm{i}\hslash\partial_{t}\Phi_{1}$ $=$ $- \frac{\gamma_{l}^{2}}{277\mathit{1}}\partial_{x}^{2}.\Phi_{1}+(c_{0}+c_{2})\{|\Phi_{1}|^{2}+|\Phi_{0}|("\}\Phi_{1}+(c_{0}-c_{2})|\Phi_{-1}|^{2}\Phi_{1}+c2\Phi$i $1\Phi$i(4)
$\mathrm{i}\hslash\partial_{t}\Phi_{0}$ $=$ $- \frac{r_{l}^{2}}{2m}\partial_{x}^{\mathit{2}}.\Phi_{0}+co|\Phi_{0}|^{2}\Phi_{0}+(C\mathrm{o} +c2)\{|\Phi_{1}|^{2}+|\Phi_{-1}|^{2}\}\Phi_{0}+2c_{2}\Phi_{0}^{*}\Phi_{1}\Phi_{-1}$ (5)
$\mathrm{i}\hslash\partial_{t}\Phi_{-1}$ $=$ $- \frac{\gamma_{\mathit{1}}^{2}}{2n\iota}\partial_{x}^{2}\Phi_{-1}+(c_{0}+c_{-}’)\{|\Phi_{-1}|^{2}+|\Phi_{0}|\underline{.)}\}\Phi_{-1}+$ (CO $-c_{2}$ ) $|\Phi_{1}|^{\sim}\Phi_{-1}+|)c2\Phi_{1}^{*}\Phi$i(6)
$c_{0}=c_{2}<0$ 4
$[8, 9]$
$\phi\pm 1=\Phi\pm 1,$ $\phi_{0}=\Phi_{0}/\sqrt{2}$ $(4)-(6)$
$\mathrm{i}\partial_{t}\phi_{1}$ — $-\partial_{1}^{2}.\phi$1-2$\{|\phi_{1}|^{2}+ 2|\phi 0|^{2}\}\phi_{1}-2\phi_{-1}^{*}\phi_{0}^{2}$ (7)
$\mathrm{i}\partial_{t}\phi_{0}$ $=$ $-\partial_{x}^{2}\phi_{0}-2\{|\phi_{-1}|^{2}+|\phi_{0}|^{2}+|\phi_{1}|^{2}\}\phi_{0}-2\phi_{0}^{*}\phi_{1}\phi_{-1}$ (8)
$\mathrm{i}\partial_{t}\phi_{-1}$ $=$ - a2-\phi -1-2{|\phi -1|2+\tilde 9|\phi 0|2}\phi -1-2\phi 1*\phi 02(9)








$\mathrm{i}\partial_{t}q_{1}+\partial_{x}^{2}.q_{1}+2$( $|$ q1 $|^{2}+|$q2 $|^{2}$ ) $q_{1}$ $=$ 0 (13)
$\mathrm{i}\partial_{t}q_{2}+\partial_{l}^{2}..q_{2}+2(|q_{1}|^{2}+|q_{2}|^{2})q\underline’$ $=$ 0 (14)
0 $\pm 1$
MNSLE $(7)-(9)$
4 $iT_{\lrcorner}$ $\mathrm{c}_{0}.<\mathrm{i}\prime \mathrm{t}$.2rJ: $1^{arrow}.\Leftrightarrow \text{ }(1-\acute{j}\mathrm{t}t_{\backslash }\grave{j}\hslash!\mathfrak{l}\mathrm{f}_{\text{ }}\lambda$
$5\mathrm{M}\mathrm{N}\mathrm{L}\mathrm{S}\mathrm{E}$ N- $[10, 11]$
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3 Inverse Scattering Method for $F=1$ Spinor Model
$F=1$ ISM $2\cross 2$ $Q$
$x=\pm\infty$ 0 $\urcorner$
$\partial_{\mathrm{z}}$. $\{\begin{array}{l}\Psi_{1}\Psi_{11}\end{array}\}=\underline{\frac{1}{9}}\{\begin{array}{ll}\mathrm{A}^{\wedge}*I 2Q-2Q -k^{*}.I\end{array}\}\{\begin{array}{l}\Psi_{1}\Psi_{11}\end{array}\}$ (15)
\Phi 1 $\Psi_{11}$ $2\cross 2$ $k$
$I$ { $2\cross 2$ $Q$









$s_{ij}=\grave{\delta}$,$j$, $I+ \sum_{1=1}^{N}.\frac{\Pi_{i}\cdot\Pi_{l}^{\mathrm{T}^{\mathrm{I}}}}{(k_{i}+k^{*},\sim)(k_{j}^{\backslash }+k^{*},)}..\mathrm{e}^{\mathrm{X}\mathrm{i}}+\mathrm{x}^{*}’$, $1\leq i,j\leq N$ (17)
$\Pi_{t}$ $=$ $(\begin{array}{ll}\beta_{i} a_{j}\alpha_{\tau} \gamma_{\dot{\gamma}}\end{array})$ : $||$ II,$i||_{2}\equiv.\sqrt{2|\alpha_{\dot{\mathrm{Y}}}|^{\underline{\supset}}+|\beta_{j}|^{2}+|\gamma_{j}|^{\underline{9}}}.=1$ (18)




{1, 0, -1} $k_{\dot{r}}^{\sim}$
$Q$ $i$ $\lambda j(x, t)$
$\chi_{j}$.(x, $t$ ) $i$ $i$
$\chi_{i}$
. (x, $t$ ) $\epsilon_{i}$.
$(7)-(9)$
$N_{\mathrm{T}}= \int$ dx $n(x,t)j$ $n(x, t)=|\Phi$ 1 $|^{2}+|\Phi_{0}|^{\sim}’+|\Phi_{-1}|^{2}=\mathrm{t}\mathrm{r}\{Q\dagger Q\}$ (20)
$F_{+}= \int \mathrm{d}_{\mathrm{J}}\cdot.|m_{+}.(x, t)j$ $n\mathit{1}+(x, t.)$ $=$ $\frac{1}{\sqrt{2}}[\Phi_{1}^{*}\Phi_{0}+\Phi_{0}^{*}\Phi_{-1}]=\{Q^{\uparrow}Q\}_{12}$ (21)
$F_{-}= \int$ dx $m_{-}(x_{\backslash }t)’.\cdot$ $m_{-}(x, t)$ $=$ $\frac{1}{\sqrt{2}}[\Phi_{0}^{*}\Phi_{1}+\Phi_{-1}^{*}\Phi 0]=\{Q^{\uparrow}Q\}_{21}$ (22)
$P_{\mathrm{T}}$ $=$ $\int \mathrm{d}xp(x, t)$ : (23)




$\mathrm{d}xe$(x, $t$ ); (25)
$e(x, t)$ $=$ $\frac{\Gamma\iota^{2}}{2m}.[|\partial_{2}\Phi_{-1}|^{2}+|\partial_{x}\Phi_{0}|^{2}+$ $|\partial_{x}\Phi_{1}|^{2}]$
$-c[| \Phi_{1}|^{4}+\frac{1}{2}|\Phi_{0}|^{4}+|\Phi_{-1}|^{4}+2|\Phi_{0}|^{2}\{|\Phi_{1}|^{2}+|\Phi_{-1}|^{2}\}+(\Phi_{1}^{*}\Phi_{-1}^{*}\Phi_{0}^{2}+l\iota.c.)]$
$=$ $c\cdot \mathrm{t}\mathrm{r}\{Q_{x}\dagger.Q_{x}-Q^{\mathrm{t}}QQ^{\dagger}Q\}$ (26)
$\mathrm{t}1^{\cdot}\{\cdot\}$ $\{\cdot\}_{ij}$ ij-
1- (16) $N=1$













4 2-Soliton Collisionj Spin Switching
2- 2- (16) $N=2$
6
$k_{1},$ $k_{2}$
$k_{1\mathrm{R}}$ $=\Re k1>0,$ $k_{2\mathrm{R}}$. $=\Re k2<0,$ (32)
$k_{11}$ $=s\propto k1<$ O, $k_{21}^{\backslash }$ $=\Im k2>0.$ (33)
$t=0$ 1 x=\infty 2






1: |\Phi 0|2 $|\Phi 11|_{0}^{2}$ ( ) 1(2)
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